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TOM TAT

B¢ tang ap DC/DC trong hé Pin mat troi duoc thiét ké can cé dién dp vio phu hop voi di¢n
dp ra ciia tdm Pin mdt troi (thwong nam trong pham vi 24V +40V). Bo bién doi nay c6 hé 50
bién doi dién dp phit hop véi tdi, kich thude nhé gon, ty sé bién doi dién dp cao, hiéu sudt mach
I6m. Dong thoi, linh kién trong b6 DC/DC can phé bién d@é phi hop cho cong tdc nhdn réng, phii
hop voi viéc nhiéu tam Pin mdt troi co xudt xur khac nhau tich hop ¢ dau vao bé DC/DC. Theo
quan diém @6, cdu triic bé ting dp DC/DC can o nhiéu dau vao co. thé sé ¢ dién dp khac nhau
theo dai phii hop véi dién dp ra ciia tam Pin, ton that trong mach can giam xuong mike toi thiéu,
do nhap nho dong dién qua cudn cam thap, dién ap dau ra duwoc can bang, on dinh. Néu gidi
quyet dirge cdc van dé kj thudt néu trén cung la gop phan gidi quyét cdc thach thirc dang dat ra
doi véi cdc bo ting ap DC/DC ndi chung va cho nguon dién Pin mdt troi ndi riéng. Bai bao nay
trinh bay két qua thiét ké mé phong mét cau triic b DC/DC moi ung dung trong bo bién doi

nguon dién Pin mat troi. Két qua mé phong cho thdy: hiéu sudt cia bé tang dp DC/DC dat dén
97,05% o tan so dong cat 15 kHz.

Tir khoa: Bo bién dbi ting 4p DC/DC; Tan s dong cit f,; Hé sé chu ky D.
1. MO PAU

B6 bién d6i trong ngudn dién Pin mat troi gdm 2 céu tric co ban: bd bién déi DC/DC va bo
bién d6i DC/AC [1]. Trong thuc té, hiéu suat cta bo blen d6i DC/DC khong phai 1a hang s6 ma
phu thudc vao cong suat truyén tai qua no [2, 3]. Hi¢u sut ciia bo bién d6i DC/DC thong thuong
chi dat cuc dai trong pham vi 50%-60% cong suét thiét ke va giam nhanh néu cong suét qua no
cang nhé [4]. Tuy nhién, & cac tim pin mat troi, cong suat ctia n6 c6 thé khong cb dinh, cong
suat dat dinh mirc & khoang thoi gian gan trua va cong suat dau ra nho vao luc sang va chiéu [5],
thoi gian cong sut bé hon 40% co6 thé dat vai gio trong ngay, chua ké dén hién tuong bong che
va ngay it nang. Nhu vay, trong trudong hop nay, cong sudt chay qua DC/DC s& kha nho (nh6 hon
40%) nén hiéu suat cua bd blen d6i DC/DC rat thap. Vi vay, vige thiét ké mot bo bién doi
DC/DC ¢6 hiéu suit cao 13 rit can thiét. Nhiéu tac gia da dua ra cau trac ctia bd bién d6i DC/DC
v6i hidu suét cao [6-9]. Hau hét cac nghién ctru nay déu nhim giam ton thit trong bd chuyén dbi
va tir d6 nang cao hiéu suét cua bd chuyén doi. Hiéu suit cia n6 van phu thudc vao cong suit di
qua no. Didu d6 co nghia rang, trong khoang thoi gian cong suat dau ra clia tim Pin mat troi rat
thap thi hiéu suit cua bo chuyén déi DC/DC van rat thap.

Nhiéu nghién ctu da thiét ké mot bd chuyén dd1 DC/DC ap dung vao hé théng dién mat troi
nhim cai thién hiu suét cua ca hé thé thong dién mit troi. Trong [3] da thiét ké mot bo chuyén
d6i DC/DC dugc ciu tao tir nhiéu bd chuyén d6i DC/DC ¢6 cong suét nho dé tao ra cong suét du
16n va mot s6 trong cac bd chuyén d6i DC/DC nho d6 co thé duoge ngimg lam viée trong sudt
thoi gian cong suit du ra ciia PV nho. Cac b chuyén ddi nhé nay duge ndi song song & dau vao
va ndi ndi tiép & dau ra nhdm dat dugc dién 4p diu ra mong mudn. Két qua cho thiy, bd chuyén
d6i DC/DC lam viéc tot va hidu sudt cta b chuyén d6i DC/DC duoc cai thién trong giai doan
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cuong do bure xa mat troi thap, Tuy nhién, do bd bién d6i c6 may bién ‘ap cach ly nén ton that
con cao, hiéu suét chi dat t6i da 91,5%. O cac tarn pin mat troi, cong suat dau ra khong cd dinh,
cong suét dat dinh muc & khoang thoi gian gan trua va cong suit ddu ra nho vao luc sang va
chiéu [5], thoi gian cong suat bé hon 40% co thé dat vai gio trong ngay, chua ké dén hién tuong
bong che va ngdy it nang. Nhu vdy, trong truong hop nay, cong suat chay qua b bién doi
DC/DC s& kha nh6 (nho hon 40%) nén higu suat ctia b chuyén d6i DC/DC rét thip va phan 16n
cong suit bi tidu hao trong bd chuyén dbi. Vi vay, viéc thiét ké mot bo chuyén ddi DC/DC cbd
hiéu sudt cao 1 rit can thiét.

Trong pham vi bai bao ndy, chung t6i dé xuat thiét ké mot ciu tric mach ting 4p DC/DC méi.
Phan dau bai bao, ching t6i gidi thiéu cdu trac tong thé ciia bd bién bién ddi ting ap DC/DC.
Phan tiép theo 1a cac két qua md phong danh gia hiéu qua hoat dong clia mach ting 4p DC/DC dé
xuét khi cho thay d6i hé s6 chu ky D, tin s6 dong cit f, va tai thay dbi.

2. CAU TRUC MACH BOOST DC/DC

2.1. Pé xuit céu tric mach DC/DC dé xuit

Trong thyc té, cong suit dau ra cua tAm pin mat troi thay doi tuy thudc vao diéu kién thoi tiét,
trong khi cong suat ciia bo chuyén doi dugc thiét ké véi cong suat 16n nhat ciia tim pin. Vi vay,
hiéu suét cta bd chuyén ddi & mot sb thoi diém, khi cong suét nho truyén qua no, sé cb gia tri
khong tot. Dé cai thién hiéu suét cla bo chuyén ddi DC/DC, ta can phai thiet ké bo chuyén doi
méi dé cai thién hiu suét cua ca hé théng dién mat troi. Cu triic mach DC/DC dé xuét can dam
bao muc tiéu: ty sb dién ap cao, muc gon séng nho, hiéu suét 1on va 1am viéc 6n dinh. Dé dat
dugc diéu nay, mach DC/DC dé xuét thiét ké theo cAu triic dang xép tang (hinh 1).
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Hinh 1. Cdu triic mach tang dp DC/DC dé xudt.

CAu triac ndy gdm céc tang gheép song song v6i nhau (ngudn duong va ngudn am). Mdi ting
st dung 01 Mosfet, 06 diode d¢€ chinh luu. Hai dién tré' Shunt R10 va R11 dwoc dung trong mach
d¢€ phan hoi tin hi€éu dong dién. Khi c6 dong dién I chay qua tré Shunt s€ tao ra mot dién ap roi
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trén d6. Tin hidu dién ap nay duoc dua vé dé do luong dai lwong dong dién trong mach. Vi cau
trac nay ching ta c6 thé sir dung cing cong nghé ché tao, d& dang tich hop b chuyén d6i vao
tdm pin khi hau het cac linh kién c6 cung gia tri dién 4p 1am viéc. Vé ban chat day la 2 mach
boost DC/DC n01 tang ghép song song véi nhau (tao thuén loi khi ghép nbi tiép nhleu tdm Pin
mdt troi co cac cap dién ap ra khac nhau). Vi cau trac trong hinh 1, khi so sanh véi cau trac cua
mach DC/DC truyén thong c6 thé nhan thiy: ciu tric nay c6 04 cudn day, trong d6 mdi tang gdm
02 cudn day, 02 tu dién & dau ra, 04 diode, va mdi ting c6 01 mosfet.

Nhu véy, hoat dong cua mach c6 thé chia 1am hai pha: pha thir nhit ddu vao 14 hai mach hoat
dong song song dé chia dong dién cip cho cudn cam, pha thir hai dua dién 4p ra tai duoc ghep
noi tlep nén c6 thé dua ra dién ap 16n trén tai. Trong thoi gian Toy = DTy, Gl or trang thai dan va
so d6 twong dwong dugc thé hién trong hinh 1. O ché d6 nay, H1 va H2 méc nbi tiép lan luot véi
D1 va D3 rdi song song v&i nhau. O ché d6 G1 mo, L1 va L2 méc nbi tiép qua D2 va phéng
ning luong qua D4 dé nap dién cho tu C1 va tai. Trong trudng hop nay, dong dién di qua cudn
day L2, qua D2, qua cudn L1 va qua tu C1. Khi d6 U¢; = U, + Uy, + Uy, Nhu vay, co thé théy
khi D1 = 0,5 thi UC] =3U. Khi D2 mo ra, thi Ucz = Uin + UH3 + UH4. va néu D= 0,5 thi Ucz =3U.
N6i cach khac, mach ting ap DC/DC dé xudt c6 mirc ting 4p dén 6 1an khi D = 0,5. Day 1a muc
tang ap kha tot khi ddi chiéu voi mot sé mach ting ap dwoc nghién ctru dé xuét trong thoi gian
gin day [1, 2]. Mach nay cai tién dugc hai hién tuong tu C bj phat ndng & mach truyén théng do
bi nap boi cac cudn day. biéu quan trong nhét 1a D1 va D2 doc 1ap nhau tao nén dién ap can
bé"mg cho U¢; va U, ma cac mach truyén théng khong thyc hién duogc.

2.2. X4c dinh ty s6 bién ddi dién ap va tén thit cong suit trong mach DC/DC

Tén that cong suit trén cac thanh phan ciia bd chuyén ddi ting ap c6 thé chia thanh: tén that
dan, ton that dong va ton that c6 dinh. Ton that dan phu thudc truc tiép vao tai, it phu thude tan
s6 chuyén mach. Tén that ¢ dinh khong phu thudce tan s chuyén mach ciing nhur tai, bao gém
dong dién cung cép cho b dleu khién cong suat va dong ro trén Mosfet, diode va tu dién, cac t6n
that nay thuong it hon so voi t6n that dan va ton that dong, nén c6 thé bé qua. Khoa ban dan la
thanh phan chinh gay ra ton that dong trong bo chuyén d6i. Trong qua trinh chuyén doi, ton that
cong suit co the xay ra trén cac khoa ban dan véi gia tri 16n. Mac du thoi gian chuyén mach ciia
khoa ban dan rat ngin nhung tén thit trung binh 1a dang ké. Tén that dong rat it phu thudc vao
cong sut tai, nd phu thude truc tiép vao tan sb chuyén mach.

Ton that dan chu yéu la do dién tré ndi cia cac linh kién va sut ap trén chiung. Trong mot bd
tang ap dién hinh, dién tré néi va ty dién ky sinh gdy ra ton that dan va ton that chuyén mach.
Tén that cudi cling va phuc tap nhét 13 ton that dong gy ra boi dic tinh chuyén mach cia bo
chuyén ddi. Nhirng ton that nay gdy ra boi Mosfet, diode va 16i Ferrit cua cuén cam. Vi tinh
chinh x4c va don gian, ton that 15i Ferit (Pcore) dua theo dif liéu ctia nha san xuat. Ton that dong
chu yéu gay ra boi Mosfet va diode. Trong qua trinh chuyén mach cua cac khoa ban d?ln khong
ly tuong, dién ap va dong dién ton tai trén Mosfet trong mot khoang thoi gian rit ngén. Tuy
nhién, khi tdn s chuyén mach ting, tén thit cong suét trong mach cling s& tang 1én. Do hai kénh
dwong va kénh 4m ciia mach c6 tinh chat tuong ty nhau, trong phan niy, bai béo chi trinh bay
phwong phap xac dinh ty sb dién ap va tén that & mot kénh (giai thiét chon kénh duong). Dé
mach lam viéc dat hiéu qua cao nhit, chon L, =L,. Diéu kién dé dong dién I, hay L, 6n dinh 1a:

2i’(t)+1, " (t)=0 (1)
Suy ra:

V. V. =V
2-2DT +-+2—2(1-D)T =0 2
L ’ L ( ) @

Hay:
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2, D+(V, ~¥,,)(1-D)=0 )
Tt d6 c6 dugc phuong trinh:
2V. D
——+(V, -V .)=0
(1-D) (Vs =Vour) (4)
Suy ra:
_2V,.nD+V,.n(1—D)_V 1+D 5)
out (I—D) in I—D
Nhu vay, dién &p ra cua mach s€ la:
1+D
Vo = Vi) VA =20, = ©)
Trong truong hop don gian, néu D = 0,5 thi Vo, = 6.V, (dién ap dau ra cao gap 6 lan dién 4p
A \ A J4 2I/ir1 (1 + D) V s A 1 7 ~ B LN r 5 A
dau vao) Thuc té: 0 <D < 1, do do, (1 D) > 1 ’"D . Biéu d6 co6 nghia 13, dién ap ra ¢ cau

trac mach DC/DC dé xuét c6 mirc ting ap cao hon mach truyén thong. Ton thét trén cudn day
chu yéu la ton that Joule, duoc xac dinh bdi ton that trén 2 mach ngudn duong va nguén am:

2
I
AP, =AP” + AP =2R, (7j D+2R, I} (1-D)

D 3D @
=RI)|2-2D+— |=R]I}|2-—
2 2
Khi 6, ty s6 bién ap sé& 1a:
I/():I/in1+D:>]in:]al+D (8)
1-D 1-D
Tur cac phuong trinh (7) va (8) c6 dugc:
1+DY (4-3D
AP, =R,I} 9
! L”(l—DM 2 j )
Tbn thét trén cac diode trong ciu hinh mach dé xuat dugc xac dinh bai phuong trinh (10):
LY LY
AP, =AP) +APy” =R, | 22| D+R,,| 2| D+
D D D Dl(zj D3(2j (10)
+R1321ii (1 _D) + RD4I; (1 _D)
Néu chon Rp; = Rp>= Rp3 = Rps thi
2 D D 2 2
AP, =R,I, 3+5 +2(1—D) :RDlm(D+2—2D):RDIm(2—D) (11)
Ttr cac phuong trinh (10) va (11) xac dinh duoc téng ton that trén cac diode 1a:
,(1+DY
AP, =R, I’ ) (2-D) (12)

Tén that trén cac khoa dong cit duge xac dinh bai phuong trinh (13):
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AP, =AP’ + AP, =R JI:D+0=R,.D (13)
Tt cac phuong trinh (8) va (13) xac dinh duogc:

1+DY
AP; = RI} D 14
=212 14
Vay tong ton that trong mach sé 1a tong ton that trén cudn day, diode va cac khoa dong cit:
AP, = AP, + AP, + AP, (15)

Tt cac phuong trinh (13), (14), (15) s€ c6 dugc:

2
APZ=102(1+DJ (RL4_3D+RD(2—D)+RSDJ (16)
1-D 2
Mach phia ngudn 4m twong tw ¢6 ctng ton that, nén ton that toan mach 1a: AP AL, macn = 2AP,
Hay:
2
APmanmachzzlj 1+D RL4_3D+RD(2_D)+RSD
1-D 2
17)
I G”)j [R,(4-3D)+2R,(2-D)+2R,D]
Do d6, hiéu suét cia mach duoc xac dinh béi:
P P —AP
n= P%”’ 100% = —2——toanmach 1 (0% (18)

Nhu véy, hi¢u suit cia bo chuyen ddi nay phu thudc vao cong suit P;, di qua né. Thong
thuong, hiéu suit cua bd chuyen d6i DC/DC dat gia tri 16n nhét khi cong suat truyén qua no co
gia tri bang cong suat thiét ké. Khi cong suét truyén qua bd chuyén ddi nho hon nhiéu so voi
cong suit dinh murc cia no thi hiéu suét caa b chuyén doi s& suy giam dang ké. Dé kiém ching
hiéu qua cta mach ting 4p DC/DC dé xuét, phan tiép theo cua bai bao s& tién hanh mé phong va
phan tich hiéu qua cia bo DC/DC dé xuit theo hé sb chu ky, tan sb dong cit mach va phy tai.

3. MO PHONG, PANH GIA CAU TRUC BQ TANG AP DC/DC PE XUAT

M6 hinh mé phong mach DC/DC duoc thuc hién trén phf?m mém Matlab duoc cho trong hinh 2
voi gia thiét c6 02 tam Pin mit troi lam ngudn cap dau vao dugc méc ndi tiép. Két qua mo phong
dic tinh PV matrix tir thu vién dugc xdy dyng trén Matlab&Simulink ap dung cho tim pin mat troi
¢6 cac thong $b ky thuat nhu sau: Céng suét cuc dai P = 320 5 W; Dién ap hé mach Ve = 45,1
V; Dong dién ngan mach Isc = 9,22 A; Dién ap tai cong suat cyuc dai V =37 V; Dong dién tai
cong sut cuc dai Imp 8,65 A. Néu xem xét cuong do birc xa mat troi len cac tAm Pin 13 nhu nhau
trong khoang thoi gian xem xét, voi gia tri 1000 Wim®. Trong hinh 3 la két qua biéu dién dang
song dién ap dau vao, dau ra va hiéu suit cia mach thiét ké G ung véi truong hop D =0,6; f= 15 kHz
va tai 160 Q. Céc tham sd ctia md hinh dung dé mé phéng nhu sau: dién cam L = 4 mH; tu dién
100 uF; mach dong ngat cong suét sir dung van ban dan cong suat IGBT. Tan s diéu ché Iya chon 15
kHz dén 40 kHz, dién tro tai thay doi tir 80 Q dén 230 Q. Hinh 3 (ciing 12 dién 4p ra cta hai tim Pin
ndi tiép) dic tinh dién ap ndy phan anh dung v6i gia tri dién ap dat vao mach DC/DC. Gia tri dién
ap ra phia tai nhu biéu din trong hinh 3 gan dat gia tri ly thuyet (426V), cu thé 1a gia tri dién ap
dau ra dat mirc 422,1 V, ¢ su chénh 1éch nay 1a do co t6n that dién ap trén cac linh kién, phan tu.
C6 thé thiy: dang song dién ap ra c6 chit lugng kha tét do tan s6 dong cat ¢ mirc kha cao. Két qua
md phong trong trudng hop nay ciing cho thiy: mach 1am viéc 6n dinh, hiéu suit mach dat gid tri
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tdi da 97,05%. Néu giam tan sb dong cit, hiéu suat mach co thé tang thém nhung nguoc lai dang
song s€ co chat luong xau hon.

[ Bock Baramieters: PV Ar

PV array (mask) (link)

Implements a PV array buiit of strings of PV modules connected in parallel. Each string consists of modules connected in serkes.
Allows modeling of a variety of preset PV modules available from NREL System Advisor Modal (Jan. 2014) as well as user-defined PV module.

Input 1 = Sun irradiance, in W/m2, and input 2 = Cell temperature, in deg.C.

Parameters  Advanced

Array data Display I-V and P-V characteristics of ...

Parallel strings i2 ! array @ 1000 W/m2 & specified temperatures -
T_cell (deg. C) [[4525 ]

Series-connected modules per string | 1 | i

Plot
Module data Model parameters
Module: | User-defined - Light-generated current IL (A) 9.3089
Maimum Power (W) 320,05 Cells per module (Ncell) |60 il Diode saturation current 10 (4) | 1.16352-00
Open circut voltage Voc (V) [45.1 5| short-circuit current 1sc (4) [9.22 |5 Diode ideality factor 1.2843
Voltage at maximum power point Vmp (V) [37 |3 current at maximum power point Imp (4) [8.65 i shunt resistance Rsh (ohms) 218548
Temperature coefficent of Voc (%/deg.c) [0.4 |3 coefficient of Isc (%/deg.C) [0.06 || Serles resistance Ris (ohms) 026499

[ok ]/ concel || nep | [ Aoy

Hinh 2. Théng s6 ky thudt tam Pin mdt troi.

Hinh 3. Ddp vmg dién dp ra phia tai va hiéu sudt ciia mach.

Trong hinh 4 1a dap ing dién ap va hiéu suét clia mach khi c¢6 bong che khong dong deu mot
tarn Pin bi che khuét trong khi van gilr nguyén cong sudt tai, gia tri d rong xung va tan s dong
cat Qua dap tng dién ap thay rang, mic du bi che khuat nhung tam Pin van c6 mot luong cong
sudt phat nhat dinh va van ton tai mot gia tri dién ap, dan dén dién ap dau vao co gia tri khoang
41 V (so v6i dién ap khi khong bi che khuat mdi tim 1a 37 V). Dién ap ra cia mach giam con
260 V. Hiéu suat mach luc nay giam xudng do khong con duoc cung cip dy dii ning lugng nhu
ban dau (hinh 5).

Thén ap dhu o (V)

Hinh 4. Pién dp dau vao va dap img dién dp ra ciia mach khi tam Pin bi che khudt.
D@ thdy, so v6i trudng hop bire xa dong déu, dién ap dau ra tim Pin mat trdi c6 hién tugng bi
dao dong nho veé mat bién d dién ap do birc xa bi thay doi, tuy nhién, qua trinh nay xay ra trong

18  N.D. Minh, T. T. Chuwéng, P. H. Du, “Nghién ciru thiét ké ciu tricc mach ... dign Pin mit troi.”
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thoi gian ngén va khoi phuc trd lai nhanh chéong sau 0,05 s. Hiéu suét cua mach cling bi gidm
tuong ng, khi lac ndy ngudn cap bi thiéu hut, trong khi cong suét tai khong thay d6i. Khi do,
mach van hanh nhu dang bi "qué tai" dan dén hién tugng phat néng va higu suét suy giam (hinh
5), thoi gian dé 6n dinh dién ap va cong suat dau ra ciing 1au hon (khoang 0,06 s + 0,07 s). Trong
hinh 6 dén hinh 10 biéu dién hiéu suit ctia ciu hinh dé xuét véi dién ap dau vao Vi, =72 V, hé s6
D = 0.55 khi cho thay ddi tan sb doéng cit mach. Hiéu suét do duoc & cac muc tai khac nhau dudi
tan s6 chuyén mach khac nhau. Hiéu suét khi mé phong cao nhat ctia bo bién ddi doi 13 97,05% &
tan s6 chuyén mach f= 15 kHz. O cic tan s6 dong cit cao hon, hiéu suét ciia mach ting p giam
dan do ton that dong cit tang boi hidu ung Joule.

&
2
-
2
I

Hinh 5. Dap wrng hiéu sudt ctia mach khi mét tam Pin bi che khudt.
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Hinh 6. Quan h¢é gitva hiéu suat va dién tro tai Hinh 7. Quan h¢é gitka hi¢u suat va dién tro

khi tan sé déng cdt bang 15 kHz. tai khi tan sé déng cat bang 20 kHz.
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Hinh 8. Quan hé giita hiéu sudt va dién tré tai  Hinh 9. Quan hé giita hiéu sudt mach va dién
khi tan so dong cat bang 25 kHz. tro tai khi tan so dong cat bang 30 kHz.
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Hinh 10. Quan hé gitka hiéu sudat mach va dién tré tdi khi tan sé déng cdt bang 40 kHz.

Vi tan s chuyén mach f= 15 kHz, dién ap dau vao Vi, = 72 V, hiéu suit khi mo phéng duoc
tinh theo cac murc tai khac nhau dudi cac hé sé chu ky (D) khac nhau duoc thé hién ¢ hinh 11
dén hinh 13. Hiéu suit cao nhat qua két qua md phong 12 97,05% & hé s6 D = 0.35. Gia tri hiéu
suét nay co thé giam khi ché tao thuc nghiém bdi ton tai ton that nang lugng trén cac linh kién,
ddc biét 1a dién tré ndi tiép tu dién ESR ma trén phdn mém mo phong khong thé mé ta chinh xac
duge (khong co thiét bi hd trg nén khong xac dinh dugc chinh xéac dién tré ndi tiép tu dién ESR).
Tuy nhién, khi D thap thi chét luong song dién ap dau ra cia bo chuyén doi co chidu hudng "xau
hon" khi D tang.

100 D=0,35 95 D=0,5
95
90 90
o 85 o
= 85
& 80 &
7 7
= 75 = 80
& &
T 70 T
75
65
60 70
50 100 150 200 250 50 100 150 200 250
Dién tré tai, Om Dién tré tai, Om
Hinh 11. Quan hé giita hi¢u suat va dién Hinh 12. Quan hé giita hiéu suat va dién tro
tro tai khi D = 0,35. tai khi D = 0,5.
88 D=0,7
86
84
N
— 82
3
2
H 80
T 78
76
74
50 100 150 200 250

Dién tro tai, W
Hinh 13. Quan hé giita hiéu sudt va dién tré tai khi D = 0,7.

Dé tang hi¢u suat cia mach chuyén d6i ciia mach thi vin dé quan trong la phai giam dugc ton
that trong mach. Qua hai truong hgp mé phdéng dién hinh da cho thay, cau trac dé xuat the hién
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duge mot sb uu diém ndi bat thong qua méd phong nhu sau:

- Ty s6 bién ddi dién ap 16n. Két qua nay khong nhitng cd ¥ nghia tng dung trong hé théng
nguon Pin mat trdi ma con c6 y nghia trong nhiéu h¢ nang lugng khac khi can dién ap cao cap
cho tai hodc cac mach sac da nang;

- CAu triic mach giai quyét dugc van dé can bang dién ap ¢ dau ra, khi chi can thiét ké mot bo
on dinh dién ap (bo sung). B¢ diéu khién dién ap nay hoan toan dé dang thuc hién ca trong mo
phdng va thyc nghiém, tuy nhién, day khong phai 1a ndi dung chu yéu nén bai bao khong di sau
trinh bay van de nay;

Mach ¢6 céu trac hai téng kénh, nén phu hop voi hau hét cac ciu tric nghich luu da bac hinh
T khi c6 két noi véi bd nghich luu DC/AC phia sau n6. Ngoai ra, hai tang kénh con cho phép dau
ndi voi cac tam Pin c6 xuat xr khac nhau (dién ap ra tam Pin khac nhau), nén thuén ti¢n trong
qua trinh thay thé, bao dudng, ...;

Hiéu suét cao nhét cua mach dat dén 97,05%. Pay co thé xem 1a mach c6 hiéu suét cao so véi
cac nghién ctru ¢ da cong bo trong thoi gian gan day [10, 11]. Tuy nhién, & cac ché d6 van hanh
khac nhau s€ cho cac gia tri hi¢u suat khac nhau.

4. KET LUAN

Hiéu suit cia mach ting ap DC/DC cung phu thugce vao nhiéu yéu t6 khac nhau nhu: ciu
hinh; thiét bi dién tir cong suat phuong phap diéu khién; ky thuét bam diém cong suét cuc dai;
didu kién moi truong; cong suat truyen tai qua b bién doi;... Dé thiét ké mot bo bién doi theo
muc tiéu c6 hiéu suét cao, ty sb bién ap 16n,... phai c6 cach dé giam thiéu hodc loai bo cac tdn
thét chuyén mach. Véi bd tang ap DC/DC, néu cau trac khong hop 1y, hi¢u suét s& bi han ché do
hé théng c6 thém khau chinh luu cong suat va 2 diode ngin chin dong dién xAm nhap nguoc lai
ngudn chinh luu va ngudn tir bd Boost DC/DC. Pic biét khi hé thdng c6 dong dién 16m, thi ton
that trén hai diode trén 1a rat dang ké dan t61 suy giam hiéu sut toan hé théng Bai bao nay da
trinh bay két qua thiét ké, mo phong cau hinh tang ap DC/DC m6i ¢ hé so tang ap cao hon cac
céu hinh thong thuong. Cau trac mach c6 murc ton that nho, ty s6 bién d6i dién ap cao. Két qua
md phéng da cho thay. cAu triic mach boost DC/DC dé xuit da cai thién duoc hiéu suit, nang cao
hiéu qua 1am viéc bo bién doi.

Dong gop chinh cua bai bao la phat trién dugc mot cAu hinh bo bién doi xép tang trong d6 da
phan chia cong suat dau vao cap cho cudn cam, diéu nay thuc sy co y nghia trong viéc giam
dugc ton hao, néng cao ty s6 bién ddi dién ap va chi tidu chit luong dién ning s& duoc cai thién.
Dé tiang hiéu suit cta bo bién dbi ciia mach thi ky thuat quan trong 1a phai giam duogc ton that
trong mach, ton that nay phu thudc dic tinh V-A, day 1a dic tinh phi tuyén, tuy nhién, trong qué
trinh mo phong cé thé thuc hién cai dat trén Matlab/simulink. Vi ton thit trén cudén cam, dé
danh gia vé t6n that cAn c6 phan mém chuyén dung. Trong nghién ctru tiép theo, chung toi s&
khai thac sau hon vé danh gia hiéu sudt ciia mach thong qua thuc nghiém thé hién qua thong sé
do luong duge tryc tiép dé kiém chimg uu diém ciia cdu tric dé xuét nay.
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ABSTRACT

Researching and designing the structure of Step-Up DC-DC Converters
in solar cell power source converter

Step-Up DC-DC Converters in the solar cell system is designed to have consistent input
voltage with the output voltage of the solar panel (usually in the range 24V-40V). This
converter has a variation coefficient of voltage suitable for the load, compact size, high
voltage variation ratio, large circuit efficiency. At the same time, DC/DC components need
to be common to suit replication, suitable for many different origin solar panels integrated
into the DC/DC unit input. In that view, the structure of Step-Up DC-DC Converters needs
to have multiple inputs that may have different voltages in the range consistent the output
voltage of the battery plate, the loss in the circuit should be reduced to a minimum, the
undulating current through the inductor is low, the output voltage is balanced, stable. If the
above technical problems can be solved, they will also contribute to solving the challenges
posed for Step-Up DC-DC Converters in general and for solar cell power sources in
particular. This paper presents the results of the design and test manufacturing of structure
of a new Step-Up DC-DC Converters applied in the solar cell power source converter.
Simulation results show: DC/DC booster efficiency reaches 95.07%.

Keywords: Step-Up DC-DC Converters; fs switching frequency; D duty cycle.
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